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PIGMENT ACTIVITY IN DERMAL NEVI INDUCED BY ULTRAVIOLET LIGHT:
AN ENZYME HISTOCHEMICAL STUDY*
SIDNEY N. KLAUS, M.D. AND R. K. WINKELMANN, M.D.
Recent studies of the ultrastructure and enzyme
activity of nevus cells have refocused attention on
the relationship between the nevus cell and the
epidermal melanocyte and have allowed further
speculation about the origin of the dermal nevus.
Misliirna and Schaub (1) and Gottlieb and as-
sociates (2) have demonstrated with the electron
microscope characteristic organelles within the
cytoplasm of dermal nevus cells that resemble the
melanosome of the epidermal melanocyte. Mi-
shima and Schaub also have reported that tyrosin-
ase activity may be induced within dermal nevus
cells by ultraviolet light irradiation (1). We shall
present further enzyme histochemical studies of
light-irradiated dermal nevi, involving both tyro-
sinase and nonspecific cholinesterase activity.
METHODS
Two patients with widespread psoriasis, hos-
pitalized for tar and light treatment at the Mayo
Clinic, requested removal of multiple dermal nevi
that were present about the face and neck. We
elected to remove the lesions at the conclusions
of the Goeckerman treatment program.t Two
nevi were surgically removed from the face of a
44-year-old white woman who had received 16
daily exposures to ultraviolet light. Three nevi
were surgically removed from the face and neck
of a 39-year-old white man who had received 21
daily exposures to ultraviolet light (fig. 1). One
portion of each biopsy specimen was fixed in 10
per cent formalin for routine histologic study. A
second portion was examined for both tyrosinase
(3) and nonspecific cholinesterase activity (4),
and a third portion was fixed in osmium tetroxide
for study with the electron microscope (2).
RESULTS
The histologic diagnosis of all five specimens
was intradermal nevus (fig. 2a). Junctional ac-
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t The Goeckerman regimen includes a daily
(except Sunday) graduated exposure to ultravioletlight (Hanovia S2 hot quartz lamp) to the total
body surface. The initial exposure is within the
nuinirnal erythema dose range, and the intensity
01 light is increased as the patient's tolerance in-
creases.
tivity was not noted in any of the sections. In all
lesions, clumps of nevus cells extended from the
papillary bodies to the mid- or lower dermis.
Nonspecific cholinesterase activity was demon-
strated in all lesions. Although some activity ap-
peared to be present within all the nevus cells, a
greater activity was observed within the deeper
nests of nevus cells (fig. 2b). Strong tyrosinase
activity was demonstrated in the epidermal mela-
nocytes and in the superficial nests of nevus cells
in all specimens (fig. 2c). Minimal enzyme ac-
tivity was present in scattered deeper cells, al-
though many of the deeper cells were nonreactive.
The nests of melanocytes at the pilosebaceous
follicles frequently were strongly positive.
COMMENT
Normally, dermal nevus cells contain abundant
nonspecific cholinesterase activity but do not
contain tyrosinase activity (5). Fitzpatrick (3), in
1952, suggested that the tyrosinase system is pres-
ent in dermal nevi but that it is inactive. He
stated: "It is possible to activate the tyrosinase in
the nevus cells near the epidermal-dermal junc-
tion by ultraviolet radiant energy, but the reac-
tion is weak because of the lack of penetration of
the ultraviolet radiant energy." It is evident from
the present study that sufficient ultraviolet light,
whether acting directly on the cells or through
indirect mediators, can promote an active ty-
rosinase system. It is also clear that the cholines-
terase and tyrosinase activities are not mutually
exclusive since nests of cells that -showed reactions
with both enzymes were present in the midregion
of the nevi.
The recent demonstrations of melanosome-like
organelles in the cytoplasm of dermal nevus cells
has confirmed, morphologically, the presence of a
latent pigment-producing system. However, even
though this pigment-producing mechanism is pres-
ent and may be activated by exposure to ultra-
violet light, its usual role in the production of
melanin must be limited since most dermal nevi
remain unpigmented.
Concerning the origin of the nevus cell, it may
be argued that tyrosinase activity, even in an
inhibited state, favors a melanocyte origin. How-
ever, tyrosinase activity is not the exclusive
property of the melanocyte, and other tissue of
neural ectodermal origin, such as the lepto-
meninges, also may have the latent ability to
produce pigment. Furthermore, the nevus cells
contain nonspecific cholinesterase activity, which
is an enzyme reaction absent in melanocytes but
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FIG. 1. Dermal (cholinesterase) nevus of the cheek, after a 21-day course of ultraviolet light irradia-
tion.
present in other neuroectodermal derivatives found
in the skin. These experimental considerations
indicate that dermal nevus cells do not arise from
melanocytes and lead us to agree with Mishima
and Schaub (1) that the nevus cell may originate
from a more primitive neuroectoclermal precursor.
The influence of ultraviolet rays on dermal nevus
and related tumors explains the presence of a cap
of pigmented cells in the surface of many nevi.
It probably accounts for the demonstrations of
both cholinesterase and tyrosinase in the juvenile
melanoma. In southern climates, one would ex-
pect a more active enzyme system in such lesions
and a comparable pigmented microscopic ap-
pearance.
SUMMARY
Ultraviolet light irradiation of flesh-colored
dermal nevi has been shown to induce pigment
activity in the surface cells of the clermal nevus.
Cholinesterase was present in the deeper cells of
the clermal nevus, and both cholinesterase and
tyrosinase appeared in the middle dermal nevus
cells. This experiment explains why dermal nevi
will often have a pigmented cap despite the lack
of junctional activity. The co-existence of these
two enzymes in the dermal nevus implies a com-
mon cell of origin from the neural crest.
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